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DETAILED ACTION 
Claim Rejections * USC S 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 16-19 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for faiUng to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Notice that the "specific function" of claim 16 (also included in dependent claims 17-19) lacks 
antecedent basis. Claim 16 and claim 20 both introduce the same "specific function". Accordingly, it 
appears that claim 16 has been inadvertently inserted in the claim tree above claim 20. As a remedy. 
Examiner respectfully suggests the removal of claim 16 and the amendment of claim 17 to depend on 
claim 15. Additionally, Examiner respectfully suggests the amendment of claim 16 to depend on claim 14 
if Apphcant desires all branches of the claim tree to include the equation limitation in claim 16. 

Claim Rejections - ,^/7 USC S 10.^ 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the appUcability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior 
art imder 35 U.S.C. 103(a). 
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5. Claims 1-3, 6-8, 11-13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the admitted prior art (hereinafter the "APA") in view of Nishigaki et al. (English machine-translation of 
JP 2003-092583 A, hereinafter "Nishigaki") and Moehrmann (U.S. Patent No. 5>509,077)- 
Regarding claim 1, the APA discloses: 

An Etherhet-PON (Passive Optical Network) accommodating real-time broadcast and/or image 
signals and configured for providing security for the accommodated signals, comprising: 

an OLT (Optical Line Terminal) (100 in Fig. 1) for electro-optically converting (E/0 116) a digital 
data signal (digital broadcast signal on p. 4, 1. 9), electro-optically converting (implied on p. 3, 1. 17-20) 
communication data received through an IP (Internet Protocol) network (IP network in Fig. 1), coupling 
the converted digital and communication data (coupHng of broadcast signal output and IP signal output 
in Fig. 1), and transmitting the coupled signal (transmission downstream in Fig. 1); 

a plurality of ONTs (Optical Network Terminals) (200-1 to 200-N in Fig. 1), each ONT receiving 
from the OLT an optical signal (optical signal(s) from optical splitter 118), separating the received optical 
signal into said converted digital and commimication data (separate broadcast receiver 119 and separate 
receiver 120), photoelectrically converting (implied to occur in each ONT) the separated data, selecting 
broadcast and/or image data from the photoelectrically converted digital data to produce an output signal 
(output selected by 122), outputting the separated, converted communication data and said output signal 
to a corresponding user (user implied to receive the output from 122 and 123), receiving an upstream 
communication signal information from the user (upstream signal from transmitter 121), and outputting 
to the OLT said upstream communication signal (output from transmitter 121); and 

an optical splitter (optical splitter 118) for splitting a signal from the OLT among the plural ONTs, 
coupling signals from the plural ONTs to create a combined signal (combined upstream signal to 100), 
and transmitting to the OLT said combined signal (transmission upstream to 100). 

The APA does not expressly disclose: 

the OLT for switching between a plurality of digital broadcast and/or digital image data 
received from an external broadcast provider, according to respective broadcast and/or image 
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selection information of users received from the users, scrambling the switched digital data on a 
user-by-mer basis, multiplexing the scrambled digital data into a single signal; 

each ONT selecting broadcast and/or image data from the photoelectrically converted digital data 
according to the corresponding broadcast and/or image selection information, 
descrambling the selected broadcast and/or image data on a user-by-user basis to produce an output 
signal, receiving broadcast and/or image selection information from the user, and outputting 
to the OUT said broadcast and/or image selection i7\formation; 

However, these limitations are known in the art. First, consider the teachings of Nishigaki (e.g., 
abstract) for effectively utilizing bandwidth. Nishigaki teaches the OLT Umitations regarding the 
"switching" (switch 11 in Drawing 2), the "broadcast and/or image selection information" (e.g., "reception 
request" in abstract), and the "multiplexing" (implied in the multiplexed output from switch 11 to PON 
interface 13 in Drawing 2). Nishigaki also teaches the ONT limitations regarding the "broadcast and/or 
image selection information" (e.g., "reception request" in abstract, channel tables in Drawings 5 and 8). 
At the time the invention was made, it would have been obvious to one of ordinary skill in the art to 
implement these teachings of Nishigaki in the system of the APA, One of ordinary skill in the art would 
have been motivated to do this for the benefit of efficient bandwidth usage (Nishigaki, paragraph [0079])- 
That is, the teachings of Nishigaki enable one to avoid unnecessary bandwidth usage by omitting 
transmission of channels that have not been requested (Nishigaki, paragraph [0079])- Also, the teachings 
of Nishigaki enable one to improve bandwidth usage efficiency by allocating larger bandwidth (Nishigaki, 
"high speed" in paragraph [0079]) for the transmission of channels have been requested (Nishigaki, 
paragraph [0079]). 

Next, consider the teachings of Moehrmann. Moehrmann teaches the limitations regarding the 
"scrambling" and the "descrambling" (scrambler and descrambler in Fig. 1). At the time the invention was 
made, it would have been obvious to one of ordinaiy skill in the art to implement such teachings in the 
system of the APA in view of Nishigaki. One of ordinaiy skill in the art would have been motivated to do 
this to provide the benefit of data security (Moehrmann, abstract). 
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Regarding claim 2, the APA in view of Nishigaki and Moehrmann discloses: 

The Ethernet-PON according to daim 1, wherein the OLT receives digital broadcast data and 

digital image data, and wherein each of the plurality of ONTs includes: 

a device for separating an optical signal received from the OLT into a communication signal of 

wavelength Xdown and a broadcast/image signal of wavelength Xb (APA, Fig. 1, 120 receives Xdown and 119 

receives Xb); 

an optical receiver for receiving the separated communication signal of wavelength Xdown, and 
converting the received signal of wavelength Xdown into an electrical signal (APA, Fig. 1, 120); 

another optical receiver for receiving the separated broadcast/image signal of Xb, and converting 
it into an electrical signal (APA, Fig. 1, 119); 

an Ethemet-PON ONT function processor for performing ONT functions (APA, Fig. 1, 123); 

another optical transmitter for receiving broadcast/image selection information (e.g., Nishigaki, 
"reception request" in abstract) and a communication signal to be transmitted to the OLT from a 
corresponding user through the Ethemet-PON ONT function processor (APA, Fig. 1, signal through 121), 
and transmitting said broadcast/image information and a communication signal as an optical signal Xup 
(APA, Fig. 1, signal from 121); 

a broadcast/image channel selector & broadcast/image adapter for selecting a broadcast/image 
signal according to the broadcast/image selection information selected by the user (Nishigaki, channel 
setup equipment 12 and switch 11 in Drawing 2), and recovering an associated original broadcast/image 
channel (Nishigaki, abstract); 

a' descrambler for descrambling the broadcast/image signal recovered through the channel . 
selector & broadcast/image adapter, and transferring the descrambled, recovered signal to the user 
(Moehrmann, descrambler in Fig. 1); and 

a descrambler controller for controlling the descrambler to perform the descrambling operation 
(Moehrmann, microprocessor 9 in Fig. 3). 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 
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the device for separating an optical signal received from the OLT into a communication signal of 
wavelength Xdown and a broadcast/image signal of wavelength Xb being a wavelength division 
multiplexing (WDM) coupler. 

However, WDM couplers are extremely well known and standard devices in the art for providing 
this separating function. 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 
a descrambler controller for controlling the descrambler to perform the descrambling operation 
by transferring the scrambling information corresponding to the ONTfrom the Ethernet-PON ONT 
function processor to the descrambler. 

However, notice line 10 in Fig. 3 of Moehrmann. This line is connected to the "computer of the 
reception side" (Moehrmann, col. 7, 1. 11-14). At the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to arrange the descrambler controller to control the descrambler 
by transferring information from the Ethernet-PON ONT function processor to the descrambler. One of 
ordinary skill in the art would have been motivated to do this since the Ethernet-PON ONT function 
processor of the APA in Fig. 1 is an obvious "computer of the reception side". Accordingly, an obvious 
variation of the system of the APA in view of Nishigaki and Moehrmann would include a descrambler 
controller (Moehrmann, microprocessor 9 in Fig. 3) for controlling the descrambler (Moehrmann, 
descrambler in Fig. 1) to perform the descrambling operation by transferring the scrambling information 
(Moehrmann, information from line 10 in Fig. 3) corresponding to the ONTfrom the Ethemet-PON ONT 
function processor (APA, 112 in Fig. 1 as "computer of the reception side" in Moehrmann, col. 7, 1. 11-14) 
to the descrambler. 

Regarding claim 3, the APA in view of Nishigaki and Moehrmann discloses: 

The Ethernet-PON according to daim 2, wherein specific functions and initial states are assigned 

to the ONTs, respectively, to allow the respective scramblers and descramblers to perform the scrambling 

and descrambling operations (Moehrmann, col. 7, 1. 34-42). 

Regarding claim 6, the APA in view of Nishigaki and Moehrmann discloses: 
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The Ethernet-PON according to daim 1, wherein the OLT includes: 

a broadcast/image channel selection switch for receiving external MPEG (Motion Picture Experts 
Group) broadcast and image data, and switching and outputting said broadcast and image data on a user- 
by-user basis (Nishigaki, switch 11 in Drawing 2, MPEG is a well-known standard and an obvious 
limitation); 

a plurality of scramblers for scrambling broadcast/image channels outputted from the 
broadcast/image channel selection switch on a user-by-user basis (Moehrmanri, col. 4, L 1-10, each user 
has its respective scrambler, and it is obvious to scramble channels by each respective scrambler after the 
channels have been assigned by the switch) ; 

a multiplexer for receiving the scrambled broadcast/image signals from the plural scramblers, 
and combining them into a single broadcast/image signal (notice the multiplexed signal output from OLT 
100 in Fig. 1 of the APA and from OLT 1 in Drawing 2 of Nishigaki); 

a first optical transmitter for optically modulating said single broadcast/image signal (APA, E/0 
116 in Fig. 1; Nishigaki, PON interface device 13 in Drawing 2); 

an Ethernet-PON OLT function processor for performing Ethernet-PON OLT functions (APA, 112 
in Fig. 1); 

a scrambler controller for controUing the plural scramblers according to respective 
broadcast/image selection information of the users from the Ethemet-PON OLT function processor 
(notice the controlling of the scrambler by line 10 of Fig. 3 of Moehrmann combined with the channel 
assignment in the channel tables in Drawings 5 and 8 of Nishigaki); 

an IP router for routing communication data to an upper level IP network or to the Ethemet-PON 
OLT function processor (APA, IP router 111 in Fig. 1); 

a second optical transmitter for optically modulating communication data to be transmitted to the 
pliu-al ONTs (APA, transmitter 113 in Fig. 1); 

a first optical receiver for receiving an optical signal from the plural ONTs, and converting into an 
electrical signal, and then transferring to the Ethemet-PON OLT function processor after its conversion, 
said optical signal from the plural ONTs that has been received (APA, receiver 114 in Fig. 1); 
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a broadcast/image channel selection controller for receiving the broadcast/image selection 
information from the plxiral ONTs through the Ethernet-PON OLT function processor, and outputting a 
control signal to the broadcast/image channel selection switch so as to allow the switch to select 
broadcast/image channels corresponding respectively to the plural ONTs (Nishigaki, channel setup 
equipment 12 in Drawing 2); and 

a first device for coupling an optically modulated communication signal of wavelength Xdown and 
an optically modulated broadcast/image signal of wavelength Xb, and outputting the resulting signal. 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 

the first device for coupling an optically modulated communication signal of wavelength Xdown 

and an optically modulated broadcast/image signal of wavelength Xb, and outputting the resulting signal 

is a wavelength division multiplexing (WDM) coupler. 

However, WDM couplers are extremely well known and standard devices in the art for providing 

these coupling and outputting functions. 

Regarding claim 11, the APA in view of Nishigaki and Moehrmann discloses: 

The Ethemet-PON according to daim 6, wherein the OLT further includes a multiplexer 

controller for controUing said multiplexer for receiving the scrambled broadcast/image signals to combine 

the scrambled broadcast/image signals into the single signal (Nishigaki, control of the multiplexing in 

OLT 1 in Drawing 2 is implied by the channel tables in Drawings 5 and 8). 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 
combining according to a time division multiplexing scheme. 

However, time division multiplexing is an extremely common mode of multiplexing. It is an 
obvious variation to employ a time division multiplexing scheme to implement the multiplexing of the 
APA in view of Nishigaki and Moehrmann. 

Regarding claim 15, the APA in view of Nishigaki and Moehrmann discloses: 
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The Ethemet-PON according to daim 6, wherein the OLT further includes a multiplexer 
controller for controlling said multiplexer for receiving the scrambled broadcast/image signals to combine 
the scrambled broadcast/image signals into the single signal (Nishigaki, control of the mxiltiplexing in 
OLT 1 in Drawing 2 is implied by the channel tables in Drawings 5 and 8). 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 
combining according to a frequency division multiplexing scheme. 

However, frequency division multiplexing is an extremely common mode of multiplexing. It is an 
obvious variation to employ a frequency division multiplexing scheme to implement the multiplexing of 
the APA in view of Nishigaki and Moehrmann. 

Regarding claims 7 and 12, claims 7 and 12 are claims that introduce limitations that 
correspond to the limitations introduced by claim 2. Therefore, the recited means in claim 2 read on the 
corresponding means in claims 7 and 12. 

Regarding claims 8 and 13, claims 8 and 13 are claims that introduce limitations that 
correspond to the limitations introduced by daim 3. Therefore, the recited means in claim 3 read on the 
corresponding means in claims 8 and 13. 

6. Claims 4, 9, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the APA in 
view of Nishigaki and Moehrmann, as applied to the claims above, and further in view of Kobayashi et al. 
(U.S. Patent No. 4,661,950, hereinafter "Kobayashi"). 

Regarding claim 4, the APA in view of Nishigaki and Moehrmann discloses: 

The Ethernet-PON according to daim 3, wherein the scrambler for performing the scrambling 
operation based on the specific function and initial state includes: 

a shift register for storing the initial state and performing a shift operation by the subsequent 
logical operations (SHIFT REGISTER in Figs. 2-3); 

a first exclusive-OR gate for performing an exclusive-OR operation between element values of the 
shift register, and outputting the resulting value to an input of the shift register (module-2 adder 7 in Figs. 
2-3); 



Application/Control Number: 10/810,249 Page 10 

Art Unit: 2613 

a second exclusive-OR gate for performing an exclusive-OR operation between input data and an 
output of the first exdusive-OR gate, and outputting the resulting value (module-2 adder 8 in Figs. 2-3). 

The APA in view of Nishigaki and Moehrmann does not expressly disclose: 

an AND gate for performing an AND operation between an output of the first exclusive-OR gate 
and an external enable signal; and 

the second exdusive-OR gate for performing an exclusive-OR operation between input data and 
an output of the AND gate, and outputting the resulting value. 

However, such usage of an AND gate is known in the art, as shown by Kobayashi (e.g., 54 in Fig. 
4, 73 in Fig. 6). At the time the invention was made, it would have been obvious to one of ordinary skill in 
the art to include such usage of an AND gate. One of ordinary skill in the art would have been motivated 
to do this since it provides the common function of an enable function. That is, an enable function allows 
the simple function of turning on/off of a device, which is a standard function for any variety of devices, 
induding scramblers. 

Regarding claims 9 and 14, claims 9 and 14 are claims that introduce limitations that 
correspond to the Umitations introduced by claim 4. Therefore, the recited means in claim 4 read on the 
corresponding means in daims 9 and 14. 

7. Claims 5, 10, and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
APA in view of Nishigaki, Moehrmann, and Kobayashi, as apphed to the daims above, with reference to 
Kim (U.S. Patent Application Publication No. US 2003/0118184 Ai). 

Regarding claim 5, the APA in view of Nishigaki, Moehrmann, and Kobayashi does not 
expressly disdose: 

The Ethernet-PON according to daim 4, wherein the specific function is expressed by the 
following equation: 

p(x)=CiiX«+Cn-iX'^-i+ . . . +C2X2+CiX»+l, 
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where Ci is a constant of *o' or '1', denotes the value of an i-th element of the shift register, and 
the constant c is set to *i' for elements of the shift register connected to the first exclusive-OR gate, and to 
*o' for the other elements of the shift register. 

However, this equation is known in the art to correspond to the type of scrambler in Moehrmann 
(notice the same basic structure in Figs. 2-3 of Moehrmann and in Fig. 2 of Kim, same basic form of 
equation in paragraphs [0006] and [0010] of Kim). 

Regarding claims 10, 16, and 20, claims 10, 16, and 20 are claims that introduce Umitations 
that correspond to the limitations introduced by claim 5. Therefore, the recited means in claim 5 read on 
the corresponding means in claims 10, 16, and 20. 

Regarding claim 17, claim 17 is a claim that introduces limitations that correspond to the 
limitations introduced by daim 2. Therefore, the recited means in claim 2 read on the corresponding 
means in claim 17. 

Regarding claim 18, daim 18 is a claim that introduces Umitations that correspond to the 
Umitations introduced by daim 3. Therefore, the recited means in claim 3 read on the corresponding 
means in claim 18. 

Regarding claim 19, claim 19 is a claim that introduces Umitations that correspond to the 
limitations introduced by daim 4. Therefore, the recited means in daim 4 read on the corresponding 
means in daim 19. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Faulkner et al. is cited to show a passive optical network with a scrambler for a channel before 
multiplexing (Figs. 4 and 7). Moehrmann (U.S. Patent No. 5,592,554) is cited to show details of 
scramblers and descramblers in subscriber equipment of a passive optical network (Figs. 1-3). 
Mohrmann et al. (U.S. Patent No. 5,761,307) is dted to show a passive optical network with scramblers in 
a central imit and descramblers in subscriber equipment (Figure). 
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Any inquiry concerning this communication or earlier communications from the examiner should 



be directed to David S. Kim whose telephone number is 571-272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth N. Vanderpuye can be reached on 571-272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for pubHshed applications may be obtained 
from either Private PAIR or PubHc PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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